Differential effects of calcium channel blockade and intracellular calcium antagonism on endothelium-dependent responses of the rat aorta to drugs.
The actions of many vasoactive drugs are mediated through, or modified by, the endothelium-derived relaxing (EDRF) and constricting (EDCF) factors. While EDRF appears to be nitric oxide, EDCF is a peptide or cyclooxygenase product. Using verapamil (a calcium channel blocker), propyl methylenedioxyindene (pr-MDI; an intracellular calcium antagonist), and sodium nitroprusside (which liberates nitric oxide from its molecular structure) as EDRF-independent pharmacological probes in rat aortic rings with and without endothelium, we attempted to provide additional insight into the role of extracellular [( Ca]o) and intracellular [( Ca]i) calcium in EDRF and EDCF release and action, and to explain some mechanisms underlying the modulatory effects of these endothelial factors on the actions of vasoactive drugs. The findings suggest that (1) the [Ca]o required for evoked EDRF release does not enter endothelial cells through verapamil-sensitive calcium channels; (2) mobilization of endoplasmic reticular [Ca]i by [Ca]o entering the endothelial cell may be the trigger for evoked EDRF release; (3) spontaneous release of EDRF appears to depend more on mobilization of [Ca]i than on influx of [Ca]o; (4) the action of EDRF on smooth muscle either does not require Ca or does not involve the mobilization of [Ca]i by [Ca]o; (5) Both EDRF and EDCF can modulate the actions of vasoactive drugs; (6) the EDCF of the rat aorta is not a cyclooxygenase product, and (7) the action of EDCF on vascular smooth muscle, and possibly its release from endothelial cells, are Ca-dependent.